Introduction
The practice of cardiovascular medicine has changed dramatically over the course of the last several decades (Figure 1 ). Heart failure (HF), a condition characterized by damaged myocardium, abnormal ventricular filling and/or ejection, and symptoms of vascular congestion or poor cardiac output, was once deemed a terminal illness with few good therapeutic options. However, advances in treatment have led to significant increases in life expectancy and quality of life. Patients with HF now have numerous medication options available. In select patient subsets, these medications are associated with greater than 80% reductions in mortality. Current clinical guidelines support the implantation of implantable cardioverter defibrillators (ICDs) for both primary and secondary prevention indications. Cardiac resynchronization therapy (CRT) extends the efficacy of these devices in specific patient subgroups. External mechanical support devices, previously considered as a temporizing measure, are now being used as at as permanent therapy. Trans-catheter aortic valve implantation (TAVI) has not only been shown to be vastly superior to medical therapy in non-operative patients with severe aortic stenosis, but is also being considered as an alternative to cardiac surgery in lower risk groups.
As a result of all of these advances, there has been a shift in the cardiac patient demographic. Current patients with HF are older, have more co-morbidities, and take more medications than in the past (Wong et al. 2011 ). This trend is likely to continue, as the proportion of elderly individuals is projected to increase for some time (Foot et al. 2000) .
As early as the 1960's it was recognized that HF was associated with significant levels of mental and physical distress, with this distress sometimes exceeding that observed in other populations such as cancer (Hinton 1963) . The progress of medical and technological developments that prolong life may initially appear to have made palliative care appear irrelevant for the cardiac patient population. Ironically though, nearly all of our treatment advances for such patients are not in fact, cures. Thus patients will eventually become refractory to even these treatment modalities, which will necessitate complex symptom management. In this setting, care deliver by a multidisciplinary team that includes palliative care is needed. Patients with HF continue to suffer mortality rates greater than 40% over 5 years (Lloyd-Jones et al. 2010) . Lessons can be taken from the cancer literature that shows www.intechopen.com that the early introduction of palliative care as an adjunct to disease-focused treatment not only improves quality of life, but can increase longevity as well (Temel et al. 2010) .
While palliative care is now incorporated into several HF guidelines, implementation is still lacking. This is likely a reflection of several barriers (Selman, Harding, and Beynon 2007) not the least of which is the physician and patient comfort in focusing on life-prolonging therapies and a reluctance to acknowledge or plan for death as an outcome of advancing disease. This tension is amplified by the inherent difficulty in estimating prognosis in this patient population, given the highly variable course of advanced HF. While there are now several models that provide prognostic guidance, they are most useful for estimating outcomes in patient populations as opposed to individual patients (McKelvie et al. 2011) . In this chapter, we highlight opportunities for incorporating palliative care to the HF population, despite the uncertain prognosis. 
Heart failure -Some basic facts
Heart failure is common. There are close to six million Americans living with HF, with 670,000 new cases diagnosed annually (Lloyd-Jones et al. 2010) . The prevalence of HF increases significantly with age, and is noted to be greater than 20% in patients greater than 80 years of age (Lloyd-Jones et al. 2010) . As a result, HF has become a significant health care burden, particularly in developed countries (Braunschweig, Cowie, and Auricchio 2011) . With the expected doubling of the number of Americans older than 65 years during the next few decades, an marked increase in the number of patients with HF (Abouezzeddine and Redfield 2011) will occur.
There are many causes of heart failure, including ischemia, hypertension, valvular heart disease, arrhythmias and primary cardiomyopathies. The typical symptoms associated with HF include dyspnea, fatigue, and reduced exercise tolerance, but many other symptoms including pain and psycho-social suffering are associated with advanced disease (Scott A Murray et al. 2002; Nordgren and Sörensen 2003) .
HF is the leading cause of hospital admissions in patients greater than 65 years of age. Hospitalization is an independent risk factor for shortened survival in patients with chronic HF, and is associated with an average life expectancy of approximately two years (Howlett 2011) , which is less than that of many cancers. Even as the national death rate decreased by 2% from 1994 to 2004, deaths due to heart failure increased by 28% (Adler et al. 2009 ).
The severity of heart failure is commonly assessed using the well-known New York Heart Association (NYHA) classification scheme, which categorizes patients on the basis of limitation of physical activity (Table 1 ). In 2001, the American College of Cardiology (ACC) and the American Heart Association (AHA) developed a complementary classification scheme for HF, which progressively categorizes patients on the basis of the presence of cardiac risk factors, cardiac structural impairment, symptoms of heart failure, and then culminating in refractory disease (Figure 2 ). This classification scheme emphasizes evidencebased treatment for each stage, as well as disease prevention. Specifically, the first stage can be viewed as "pre-heart failure" where risk factor intervention can potentially prevent progression to overt symptoms. Of note, this first stage does not have a corresponding NYHA class.
Class I -No limitation of physical activity

•
Ordinary physical activity not associated with symptoms (fatigue, palpitation, or dyspnea). Class II -Slight limitation of physical activity
Comfortable at rest, but ordinary physical activity results symptoms. Class III -Moderate limitation of physical activity
Comfortable at rest, but less than ordinary activity causes symptoms. Class IV -Severe limitation of physical activity
Unable to carry out any physical activity without discomfort. Symptoms at rest. While the disease trajectory of each individual HF patient is unique (Gott pall med 2007), there is a general overall theme (Murray et al. 2007; Murray and Skeikh 2008; Goodlin 2009 ). Typically, several episodes of acute "decompensation" are observed on a background of gradual decline, subsequently progressing to "end-stage" HF ( Figure 3 ). Some patients, such as those with large anterior myocardial infarctions, will go through these transitions very quickly. For other patients, these transitions can take decades. While there is no universally accepted definition of "end-stage" HF, it typically refers to ACC/AHA Stage D patients who have refractory symptoms despite maximal medical therapy (Murthy and Lipman 2011) . Some of these "end-stage" patients may be candidates for advance treatment modalities such as transplant or self-contained mechanical support (i.e. LVAD), thus resetting the disease trajectory. However there is a limited availability of donor hearts, and most patients with HF will not benefit from advanced HF therapies such a mechanical support LVAD implantation, leaving many patients without these options. Fig. 4 . Model of palliative care for HF (from Gibbs et al. 2002) .
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As HF progresses and patients deteriorate to a poorer functional status, hospitalization rates increase. Health care resource utilization is particularly high in the last few months of life. A recent study of 30,000 Canadian patients who died with HF showed that more than 75% were hospitalized during the last 6 months of life and > 50% died while in hospital (Kaul et al. 2011) . In this context, Murray and colleagues developed a HF classification scheme that recognizes the three different treatment phases that most patients with HF will go through ( Table 2) . What sets this scheme apart from the more commonly employed NYHA and ACC/AHA classifications is that for the first time, all stages of heart failure are related to the World Health Organization (WHO) definition of palliative care. This classification scheme forms an integral component of the European position statement on palliative care in heart failure (Jaarsma et al. 2009 ). It should be noted that the idea of early introduction of palliative care to the HF patient population is not unique. Gibbs and colleagues (Gibbs et al. 2002) proposed a model of HF management in which palliative care plays a prominent role throughout all stages of treatment (figure 4).
Stage 1: Chronic disease management phase (NYHA I-III)
• The goals of care include active monitoring, effective therapy to prolong survival, symptom control, patient and carer education, and supported
• Patients are given a clear explanation of their condition including its name, aetiology, treatment, and prognosis.
• Regular monitoring and appropriate review according to national guidelines and local protocols Stage 2: Supportive and palliative care phase: (NYHA III-IV) • Admissions to hospital may herald this phase.
• A key professional is identified in the community to co-ordinate care and liaise with specialist heart failure, palliative care, and other services.
• The goal of care shifts to maintaining optimal symptom control and quality of life.
• A holistic, multidisciplinary assessment of patient and carer needs takes place.
• Opportunities to discuss prognosis and the likely course of the illness in more detail are provided by professionals, including recommendation for completing an advance care plan.
• Out-of-hours services are documented in care plans in the event of acute deterioration • Heart failure treatment for symptom control is continued and resuscitation status clarified, documented, and communicated to all care providers
• An integrated care pathway for the dying may be introduced to structure care planning
• Increased practical and emotional support for carers is provided, continuing to bereavement support
• Provision of and access to the same levels of generalist and specialist care for patients in all care settings according to their needs Table 2 . Characteristics of the three stages in progressive heart failure (from Jaarsma et al., 2009) 
Incorporation of palliative care to the heart failure patient population
Historically, palliative care has been associated primarily with cancer patients. In this regard, there is now a significant body of literature that shows that the incorporation of palliative care has resulted in better symptom control for these patients. Patients and families also benefit from other factors such as improved psychological support and patient advocacy. There is also new literature showing that the early introduction of palliative care in this patient population can increase longevity as well (Temel et al. 2010 ).
Canadian Cardiovascular Society (McKelvie et al. 2011)
• "We recommend that the provision of palliative care to patients with HF should be based on a thorough assessment of needs and symptoms, rather than on individual estimate of remaining life expectancy "
• "We recommend that the presence of persistent advanced HF symptoms (NYHA III-IV) despite optimal therapy be confirmed, ideally by an interdisciplinary team with expertise in HF management, to ensure appropriate HF management strategies have been considered and optimized, in the context of patient goals and comorbidities"
• "We recommend an interdisciplinary chronic care model for the organization and delivery of palliative care to patients with advanced HF" ACC/AHA (Jessup et al. 2009) • " … palliative care for patients with chronic HF should be addressed as an ongoing key component of their plan of care, especially when hospitalized with acute decompensation" European Society of Cardiology (Dickstein et al. 2008; Jaarsma et al. 2009) • "A palliative care approach is applicable to patients with HF and is particularly relevant to those with advanced disease."
• "Palliative care should be integrated as part of a team approach to comprehensive HF care and should not be reserved for those who are expected to die within days or weeks."
• " … clinicians should prepare for a 'change in gear' from a chronic stable disease management approach, to enhancement of the supportive and palliative care elements at times of crisis, and then to terminal care when death is imminent" Table 3 . Summary of recommendations of the various guideline agencies.
Conversely, it has only been over the last decade that the palliative needs of the HF population have started to be addressed. As recently as the late 1990's, the number of cancer patients in the United Kingdom (UK) receiving specialist palliative care services was more the 50-fold higher than the number of patients with heart disease receiving this care, despite an actual preponderance of deaths due to cardiovascular disease (Gibbs et al. 2002) . Many potential barriers to the involvement of palliative care in this patient population have been identified, including the perceived unwillingness of cardiovascular specialists to seek palliative assistance, as this may be viewed as "giving up". While many treatments for cancer are associated with upfront side effects and difficulty, treatments for HF typically improve symptoms with relatively few side effects. There is also the perceived inability of palliative care specialists to manage complex cardiac patients (Gibbs et al. 2002) . However as stated earlier, the main barrier is the inherent difficulty in estimating prognosis in this patient population, given the highly variable disease course. Despite these potential barriers, many cardiovascular associations now include palliative care provisions in their guideline www.intechopen.com documents ( Table 3) . The European guidelines also provide a general stepwise framework to facilitate the introduction of palliative care (Table 4) 
•
Designed with the patient and a family member.
• Reviewed regularly and includes the patients' preferences for future treatment options (must involve provider(s) with knowledge and experience in care of HF) Services should be organised
The patients' care within the multidisciplinary team, to ensure optimal pharmacological treatment, self-care management and to facilitate access to supportive services. Symptom Management
Requires regular and frequent assessment of patients' physical, psychological, social and spiritual needs.
• Patients frequently have multiple co-morbidities that need to be identified. Identifying end-stage heart failure
Confirmation of end-stage HF is advisable to ensure that all appropriate treatment options have been explored a plan for the terminal stage of illness should be agreed upon. Breaking bad news to the patient and family
Explaining disease progression and a change in treatment emphasis is a sensitive issue and must be approached with care. Establishing new goals of care
• End-of-life care should include avoidance of circumstances that may detract from a peaceful death.
• All current pharmacological treatment and device programmes should be considered.
• Resuscitation orders should be clear. Table 4 . Goals and steps in the process of providing palliative care in patients with heart failure (modified from the 2008 European Heart Failure Guidelines).
The Importance of effective communication
A critical component in the management of heart failure is communication. Given the progressive nature of HF, discussions should be carried out with patients and their family members in regards to advanced care-planning issues (Table 5) . Ideally, these discussions should take place early in the course of the disease process, as patients with HF are not only at risk of dying from progressive heart failure, but sudden cardiac death as well. While the mortality rate increases as a function of NYHA class, the majority of deaths for patients with lesser NYHA class symptoms are due to sudden cardiac death (Hjalmarson and Goldstein 1999) . Early discussion with subsequent updates as clinical condition changes also helps minimize any possible misunderstanding of prognosis. In one study of bereaved family members of heart failure patients with non-sudden cardiac deaths, only 8% of patients and 44% of family members were informed by a physician that time was limited (McCarthy and Hall 1997) . It is worthwhile noting that in patients with end-stage refractory heart failure, discussing end-of-life plans and the option of turning off an ICD is a class I recommendation according to the ACC/AHA heart failure guidelines (Jessup et al. 2009 ). The 2011 Canadian heart failure update provides practical assistance in terms of how to conduct advanced careplanning discussions (McKelvie et al. 2011 ).
• Identification of a surrogate decision-maker.
•
Introduction to "goals of care" designations, and establishing preferences for cardiopulmonary resuscitation and advanced life support.
Encourage Living Wills and Advanced Directives.
• Exploration of non-traditional symptoms of heart failure in the physical, social, functional or psychological domains.
The potential role and impact of other comorbidities and frailty in shaping or altering the patient's prognosis.
Circumstances for discontinuing or turning off an invasive therapy, such as an ICD or other cardiac devices, hemodialysis, laboratory testing.
Reassurance that periodic re-evaluation of preferences and treatment goals will occur. • Potential treatment plan for sudden increase in symptoms while at home. Table 5 . Topics of discussion for advanced care planning (modified from (Howlett 2011)).
Symptom management
Patients with chronic HF experience a multitude of symptoms that have significant impact on their overall sense of wellbeing. The majority of these symptoms are the same as those experienced by cancer patients (Table 6 ). Unfortunately, non-cardiac symptoms are not commonly addressed in the context of a cardiovascular care setting (Boyd et al. 2004; Solano, Gomes, and Higginson 2006) . Patients with HF are more likely to be admitted to hospital, more likely to be admitted to an intensive care unit once hospitalized, more likely to undergo invasive treatments, and more likely to die in an acute care setting (Setoguchi and Stevenson 2009) . By ignoring non-cardiac symptoms, patients with HF are sub-optimally treated, leading to the potential of inappropriately aggressive care (Howlett 2011 ).
Similar to Cancer Different from Cancer
More signs of poor perfusion Table 6 . Common symptoms experienced by heart failure and cancer patients.
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Dyspnea, fatigue, and exercise Impairment
Dyspnea is the classic symptom of heart failure. Population studies have shown the incidence to range between 60 to 88% (Solano, Gomes, and Higginson 2006) . Severe dyspnea is observed in 35% of patients in the last 3 to 6 months of life (Krumholz et al. 1998 ). Both fatigue and exercise impairment are also commonly observed in association with dyspnea, with similar prevalence rates (Solano, Gomes, and Higginson 2006) . All of these symptoms impact the ability of patients with HF to perform basic activities required for normal daily life, and thus have important implications in terms of their independence and quality of life. These symptoms also contribute to social isolation.
Nitrates and diuretics are the mainstay of treatment for dyspnea. Opioids have also been previously shown to be efficacious (Johnson et al. 2002) . However, a recent placebocontrolled study of two different oral opioids (morphine and oxycodone) in patients with CHF was not able to demonstrate any benefit (Oxberry et al. 2011) . Similarly, a Cochrane review failed to demonstrate the benefit of benzodiazepines for the relief of dyspnea (Simon et al. 2010 ), however it is worthwhile point out that this result is based on a total of only 64 patients from 4 different studies. Conversely, regular exercise training has been shown to have beneficial effects in terms of improvement in functional capacity, symptoms, and quality of life (Downing and Balady 2011; Crimi, Ignarro, and Cacciatore 2009 ). In addition, there also appears to be a modest reduction in repeat hospitalization and mortality (O'Connor et al. 2009 ). Lastly, alternative care models such as day hospice programs have been shown to be beneficial (Daley, Matthews, and Williams 2009 ).
Pain
Pain is the second most common symptom experienced by patients with end-stage HF, surpassed only by dyspnea (Nordgren and Sörensen 2003) . Anti-anginals are the mainstay for anginal pain. Nonsteroidal anti-inflammatory drugs should be avoided, as they are associated with sodium retention and peripheral vasoconstriction, and can also attenuate the efficacy of diuretics and ACE inhibitors. Although both physicians and patients tend to be wary of opioids, addiction is rare in the terminal patient population (Kanner 2001) . For moderate to severe pain, opioids should be used as first-line agents (Adler et al. 2009 ).
Depression and anxiety
Depression and anxiety are also common symptoms, with prevalences on the order of 20 to 48% and 18 to 45%, respectively (Haworth and Moniz-Cook 2005) . The prevalence of both of these symptoms is correlated with HF severity, with lower rates being observed in stable outpatient populations, and higher rates noted in patients with NYHA class IV symptoms. It is interesting to note that some HF therapies such as ICDs can increase anxiety and depression in certain patient subsets, particularly younger patients (Freedenberg, Thomas, and Friedmann 2011) .
Patients with depression tend to do poorer than their non-depressed cohorts, in that they have increased rates of cardiac events and hospitalization (Rutledge et al. 2006) . Death rates are also noted to be higher in depressed patients with HF (Rutledge et al. 2006 ). Many www.intechopen.com studies also show that higher anxiety and depression levels are related to an increased likelihood of ICD shocks (Freedenberg, Thomas, and Friedmann 2011) .
Unfortunately, as with other symptoms in HF, large well-designed clinical trails have not been carried out to address optimal management in this patient population (Adler et al. 2009 ). An important component of managing depression and anxiety is the management of other symptoms, such as dyspnea and pain. While anti-depressants are commonly employed in the general patient population with depression, a recent observational study showed that the use of selective serotonin reuptake inhibitors (SSRIs) or tricyclic antidepressants (TCAs) in the HF patient population was associated with an increased risk of death (Fosbøl et al. 2009 ). In terms of SSRIs, this study showed that risk was further potentiated when they were co-administered with beta-blockers. Conversely, other studies such as the SAD Heart trial showed improved symptoms with no increase in mortality, although there was a trend for increased CV events in women (O'Connor, Jiang, and Kuchibhalta 2010). More research is required to help clarify this issue. From a nonpharmacologic perspective, cognitive behavioural therapy appears to be beneficial for reducing psychological distress in both the general HF population as well as patients with ICDs (Lewin et al. 2009; Dekker 2011 ).
Sleep-disordered breathing
Sleep-disordered breathing is common in patients with HF, with prevalence rates ranging up to 50 to 80% (Herrscher et al. 2011) . Both central and obstructive etiologies have been observed in this patient population. Central sleep apnea (CSA) results from withdrawal of central drive to the respiratory muscles, whereas obstructive sleep apnea (OSA) results from complete or partial collapse of the pharynx. CSA appears to be a sign of more severe HF (Oldenburg et al. 2007 ). Both forms of sleep-disordered breathing have been associated with HF symptom progression, as well a poorer overall prognosis compared to patients with HF without sleep-disordered breathing (Javaheri, Shukla, and Zeigler 2007; Wang et al. 2007 ).
Patients suspected of having sleep disordered breathing should be referred on to specialized sleep physicians for formal diagnosis and review of treatment options.
Cardiac cachexia
While cachexia is commonly associated with cancer, it is also observed in the advanced stages of other chronic illnesses including HF. Cardiac cachexia is a complex syndrome and is associated with poor clinical outcomes (Haehling et al. 2009 ). While anorexia contributes to cardiac cachexia, there are also profound metabolic and inflammatory changes that are observed in this syndrome (Haehling et al. 2009 ). Unfortunately, treatments targeted at the inflammatory pathways have not been successful. As with the other non-cardiac symptoms, more research is required to help establish optimal therapy, as even optimal nutritional recommendations are unknown at the current time (Haehling et al. 2009 ).
Discontinuation of therapy
In general terms, the initiation of various therapies for patients with HF is relatively straightforward. In many instances, there are consensus documents or formal guidelines published by the various cardiovascular governing agencies (e.g. ACC, AHA, CCS, ESC) to help guide appropriate therapy. Conversely, discontinuation of therapy does not have the same wealth of supporting evidence. In many instances, clinicians are left to make decisions on a patient-by-patient basis, particularly with the discontinuation of medications.
Medications
As stated at the beginning of this chapter, current patients with HF are older, have more comorbidities, and take more medications than in the past (Wong et al. 2011) . During the time period of 2003 to 2008, patients with HF were taking an average of 6.4 prescription cardiac medications, with 10% of these patients taking more than an average of 11 cardiac medications (Wong et al. 2011 ). There are suggested methods (Steinman and Hanlon 2010; Bain, Holmes, and Beers 2008) but no guideline documents specific to HF to assist in the process of discontinuing medications for patients who may no longer be benefiting from them as they approach end of life. There does not even appear to be a consensus for medications such as statins whose benefits are achieved mainly with long term use (Vollrath, Sinclair, and Hallenbeck 2005; Davis 2006; Vollrath and Sinclair 2006) . In many instances, practical constraints such as hypotension and renal dysfunction come into play. Additionally, patients may reach a point at which pill burden is a source of suffering or they are no longer able to swallow oral medications.
Devices
Over the course of the last several decades, medical devices have gained an increasingly significant role in the management of many patients with poor left ventricular ejection fraction. Current device options include ICDs, CRT-ICDs, and VADs. In 2008, more than 127,000 ICDs were implanted in the United States (Hammill et al. 2009 ). As indications for these devices continue to expand, a commensurate increase in the number of patients with these devices will likely be seen (Hammill et al. 2009 ). In addition, with an aging population, there will be an increasing number of patients with cardiac disease requiring advanced care including device therapy (Groarke et al. 2010) .
While the implantation of these devices is directed by well-defined consensus guidelines that have been published by the various cardiovascular governing agencies (e.g. ACC, AHA, CCS, ESC), it has only been in the last year that formal deactivation policies have been published, with the support of other specialty agencies including palliative care (Lampert et al. 2010; Padeletti et al. 2010) .
ICDs and CRT devices
As HF worsens, patients are likely to receive more frequent shocks, which cause significant pain and anxiety. This leads to not only patient distress, but also distress of their families and supporting health care team (Goldstein et al. 2004) . Discontinuation of ICD therapy is an option for eliminating this distress. Ideally, conversations about when ICD therapy discontinuation would be warranted should be initiated at the time of implantation (Lampert et al. 2010) . Not surprisingly, these early conversations occur infrequently (Goldstein, Mehta, and Siddiqui 2008) .
Patients must be informed that most ICDs and CRT devices have multiple functions, including tachy-arrhythmia therapies (shock, anti-tachycardia pacing), brady-arrhythmia therapies (conventional pacing), and cardiac resynchronization therapies (bi-ventricular pacing). In this regard, a decision must be made in terms of which functions will be discontinued. The input of a cardiovascular specialist is essential in this regard, as the benefits and burdens of each individual therapy can be reviewed. The majority of patients and their care providers typically elect to only suspend the tachy-arrhythmia therapies (shock, anti-tachycardia pacing), keeping the brady-arrhythmia and cardiac resynchronization therapies (if applicable) in place.
The recent consensus statement published by the Heart Rhythm Society (HRS) states that device deactivation requires a written order from the responsible physician (in emergent situations, a verbal order can be used, followed by written documentation within 24 hours). The ordering physician does not necessarily have to be a cardiologist or cardiac electrophysiologist, but can be the patient's primary care physician, or a hospitalist or palliative care specialist. The written order must address a number of points, as summarized in Table 7 .
• Confirmation that the patient (or legal surrogate) has requested device deactivation.
• Capacity of the patient to make the decision, or identification of the appropriate surrogate.
• Confirmation that alternative therapies have been discussed if relevant.
• Confirmation that consequences of deactivation have been discussed.
• The specific device therapies to be deactivated.
• Notification of family, if appropriate. Table 7 . Points for discussion and documentation for device discontinuation (modified from Lampert et al, 2010) .
VADs
Left ventricular assist devices have only recently been approved for use as "destination therapy" (Boilson et al. 2010 ), a term which refers to long term mechanical circulatory support in patients with end-stage heart failure (Boilson et al. 2010) . Unlike ICDs and CRT devices, the implantation of a VAD requires open-heart surgery, and as such is associated with all of the associated peri-operative risks. At the present time, the surgical mortality rate is on the order of 5 to 10% (Lund, Jennifer Matthews, and Aaronson 2010) . Many patients with significant comorbid conditions will not be suitable for this kind of support. Post implantation, patients are left with a number of on-going medical risks including infection, bleeding, and stroke. Even with a VAD in place, two-year mortality is on the order of 40 -50%.
VADs impose a psychosocial strain on both patients and their caregivers (Swetz et al. 2011) . In recognition of the unique medical and the psychosocial needs of VAD patients, Petrucci and colleagues have developed a framework that addresses the ethical and psychosocial issues that should be discussed with these patients (Petrucci et al. 2011 ). This framework is provided in Table 8 .
Phase I: Initial Information (Understanding Consent)
• Surgical intervention: physical events leading up to this type of surgical intervention including elective vs. emergency consideration.
• Device technology: current device technology including risks, benefits, and outcomes with possible future surgical revisions. VAD as a therapy and rescue device rather than a "cure," with mortality and morbidity remaining high as per recent trials. Review realistic vs. idealistic expectations for recovery.
• Expected recovery: reasons and length of time for expected hospital course and usual recovery after heart surgery.
• Changing plans: the notions that "care plans" can change at any time based on physical, hemodynamic, or neurologic needs. Discuss unexpected events such as machine withdrawal, technical failure, and pump replacement. Phase II: Pre-implant Preparation (Future Directions) • Care planning: necessity of advance directives and care planning specific to BTT/DT before implant.
• Appointing a decision maker: appoint a spokesperson, with possible need for capacity determination, neurologic or psychiatric evaluations, and involvement of the institution's risk management group.
• Cultural preference: consider possible cultural and religious preferences.
• Conflict resolution: involve institution's ethics committee when conflicts persist beyond advance care planning between family expectations and patient's progress. Phase III: VAD-Specific End-of-Life Issues (Withdrawing Care) • Palliative plan: defining and discussion of ECMO, DNR, and DNI orders, and removal of life support in light of mechanical support. Discuss palliative or comfort care in hospital, home, or other facility.
• Acceptable withdrawal: develop an acceptable device withdrawal process for patient and family. Abbreviations:
• BTT, bridge to transplant; DNI, do not intubate; DNR, do not resuscitate; DT, destination therapy; ECMO, extracorporeal membrane oxygenation; Table 8 . A framework for ethical and psychosocial issues associated VADS (modified from Petrucci et al., 2011) .
Conclusion
Heart failure is a progressive disease responsible for significant morbidity and mortality throughout the world. There is no question that advances in medical therapy have improved the prognosis of this patient population. But with these advances, other elements in the care of these patients have been neglected. Specifically, patients with HF commonly have a poor overall sense of well-being. Optimal therapy in this regard remains unknown but it is unlikely that medical and technology advances alone will improve well-being (O'Leary and Murphy 2009). In addition, unique issues arise, including the indications and timing for discontinuation of these therapies at end-of-life. Evolution of HF care in the future will incorporate elements of palliative care (sensitive communication, attention to patient's goals, family and caregiver support assessment and attending to all a persons' needs) with the medical model of "cardiac optimization", throughout all phases of the
